Reversible inhibition of cytochrome c oxidase, the terminal enzyme of the mitochondrial respiratory chain, by nitric oxide. Implications for neurodegenerative diseases.
Incubation of rat skeletal muscle mitochondria with the nitric oxide generator, S-nitrosoglutathione (GSNO) reversibly inhibited oxygen utilisation with all substrates tested. The visible absorption spectra of the inhibited mitochondria showed that cytochromes c+c1, b and a+a3 were reduced, indicating a block at the distal end of the respiratory chain. Analysis of the respiratory chain enzyme activities in the presence of GSNO localised the site of inhibition of cytochrome c oxidase alone. These results indicate that nitric oxide is capable of rapidly and reversibly inhibiting the mitochondrial respiratory chain and may be implicated in the cytotoxic effects of nitric oxide in the CNS and other tissues.